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Abstract of JP2004118196 

PROBLEM TO BE SOLVED: To provide an 

organic electroluminescence driving element for 
solving nonuniformity of picture quality by 
compensating characteristics of a thin-film 
transistor for driving equipped on pixels. 
SOLUTION: A 1st thin-film transistor outputs a 
data signal applied through a data line coupled 
with a 2nd stage through a 3rd stage in response 
to a current gate signal applied through a gate 
line coupled with a 1st stage and a 2nd thin-film 
transistor outputs a reference voltage coupled 
with the 2nd stage through the 3rd stage in 
response to a last gate signal applied through the 
1st stage; and a 3rd thin-film transistor has its 1st 
stage coupled with the 3rd stage of the 1st thin- 
film transistor and its 2nd stage and 3rd stage 
coupled together in common and a 4th thin-film 
transistor has its 1st stage coupled with a current 
supply line and its 2nd stage coupled with the 
common stage of the 3rd thin-film transistor and 
supplies current to an organic electric field light 
emitting element through the 3rd stage in 
response to a signal inputted through the 
common stage to drive the organic electric field 
light emitting element. 
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[ iff SI 3t o e H ] 

C si >-K Jl 1 ] 

SSI :sifiiicE5ytti;fe«&<?)7'--5'7'f>>;ffiiie»i is^Ytam^^j m zi5t^fc&¥i 
Ki X^yf>7t^>;, 

»fi!it*lT>fiiEttaStlb-zA^ir*l?«^Ci©SUT«3StlDT«lle*««J? 
?!3t«^C«ile«at*l«tI«4X'fyf>7«^t^^;^*«S«^56*litt«^. 
[ a JS 2 ] 

Sule«Bl«l)U3i4X^yT>7«^tt3t'J5/UD>'?^7-<?)attf'=7>;/"Z9-?J)I 
[ SI >K JM 3 ] 

lule«37'fyf>7«^>;354Z'fyT>7«^V(?)X^'yf>9"!|fett[Dl--?iP)i; 
[ SI >1? JS 4 ] 

iilE383X^yf>7ll^ci)!r-f-r^5X:*|olttiliES*4Z^yf>7«^ci)^r-hr#S: 

:5iP]^ffi-??)';«Suier-hr#EJE':5i6)icsi^iff3t(i)i6««i±cguies!3x-<yf>7 

c>:t!»S[-i;tISI>tJM3clEtt©^9«S«^fg*li»l?^. 
[ SS ?t Jl 5 ] 

«ilE553;iC'!i54XY yf>7«^tt^7--K> V-Z/I^fh" l/->t*^*tzailK 
luiE!iS3X>ryf>i7"«^©i7--f>>;«liE!iS4X^'yf>7«^^<?)!7--Htfrftl©^& 

li«±icr#EKr*i,«iiE«3X'fyT>7«^©y-x>jh"i/->>;<i)r#E)?:5fS]ttiuiE!g 

4X^yf>r*^«i)y-7>:h"l/->(95^S)t':S|S|V¥«-?$)IU>;t!ft8i!'i:t^ajKJl 
4 IC IE « (5 # « « ^ 5§ * ffi » « ^ . 
[ SI « JS 6 ] 

-Ji:yrSuie«j*«i&7^>ic»isairtLT,'f6J«*fr«iiE»3x^yf>7«^9tta®n: 
»«ST+i;fe1=tA5/-?tt>ilcSt^CVtilf^a>:tISI>1?JSllCiEttt?)*««^fe*8E» 

«^ . 

[ H 5tf JS 7 ] 

«ilE«5*«l6 7'r>ttfflET'-'!77^>>:¥fi7iP>2u^t!lfi(VtISI?tJailCiE« 
[ SI « 8 ] 

IC»«Sr^lT - S?iS»1®^^J.Ulilti)^r-h^S^ICB^UT^>/^7TtLTffilE»4X'< 
yf>7«^tiSStZ«5«tai^tZ«5X^yf>7«^t?-i>ICgt'C-i;ti»«lV 
tZSI«JMl ICiE««0#»«^5g*i§!6«^. 
[ si « JS 9 ] 

lulE«1^C#S52X'fyf>7«^ttN^'f7-o)»!ih7>->'X^--?^';. «ilE!83 
«llU«5X'fyf>7*^ttP^'f7'Ci)»ffllh7>->*Z^'-75)Zcy tWK Yt im 
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C a 5K Jl 1 0 ] 
«ilES2p«J±(Vref)tt , 

tV,,te off(TI)] ^ Yref ^ [Vdata, »,n + Vt K ( T 3 ) ] 

UlEVdata, BinttT*- •5' «J±<?)*/Jvfl|, Si IE Vt h ( T 3 ) « * 3 X ^ y f > 7 « ^ Q 

[ si 51? JS 1 1] 

«ilE«1 ^fl)U«4Z-fyf>i7"*^ttP^^7-(i)lllil-^>;/'X5'--?J)U, ffilE* 
[ it JS 1 2 ] 

Vref< V,ate offCTZI) 

[ SI 3! JS 1 3 ] 

Vref < [Vdat.. ™in + Yt K ( T 2 3 ) ] 

« iilEVtK(T23)tt3S3?tIlh7>->'Z 5^ -(T23)© U^'DlJDQ^^tr^CiiStlC 
>J tin t ? iijKJS 1 Z ICiEtl!©*«g«llf!*ffitt«^ . 
[SI«JI 1 4 ] 

SKJll ClE«©#«l«^fg*lg|l»«^. 
[ aS Jl 1 5 ] 

SiiEl5j|«jiS7^>ttSilE^r-h=7'r>'i:fif5-?i?)'K 

i8lS;t^afe(5y-K7^>ca«rtl« !i52StfrS(ilE»4X'fyf>7«^<?)«3S 
IcSiBT^iT, SuieS 1 S;t^l!i.ffi9^7--h^s^icj©§UT^>/:*7tftTauiE«4X^' 

[ a « ffi 1 6 ] 

fiiE«J*«i8&7 -f >ttfjlEV - 7 > YT^l^h U > 
SI IE * « « I? fg 3t l§ ft « ^ tj - 

«i mt^axmcotr - hy ^ y\ai&7n.. m zmwmti^ 4 x ^ yf>r«^(5»3S 

IC»SS7tlT> SlISK 1 S;yfJ.!^S)(?)y-hM^Ci©^UT;^>/^7TnTSliE»47^ 
yf>7*TtiiST^«Jjittai;^)tZ«5X^yf>7«^^> 

9S1 s»fiiiE»5X'fyf>7*^<9«3ac»fi!irtiT, m z mif m ^ (i) tr - h y ^ 

4lTSulESS5X>fyf>7*^tiiftr^«)Tltffi:^)t2!i5e7-<yf>r«^trmc 
St'C t V t 3 SIjKJS 1 ClEtt<i)#«l«^?g*K»*^. 

im^ik) 7 ] 

iIlS3S5iJC^S56Z-1'yf>7«^tt7K'J3/'JD>^^7-0)»Mh^>=yZ^'-?$)ZC 

vt!ffif>;^ia>KJii 6iuiEi«©#«e«^fgit8ei!)t^. 

[ si « JM 1 8 ] 

SlIESSi :SlfO^I3;fi*5«2:5(ollcae5y?-ft7. ir-K^^tejttl^r-h^'C^'i; 
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!8lStai;-?epi(]^ft?M«i9i7"-h«¥lcE^UT!iS2Siu)i]iifit4i;feS?P«fft 

3 7 -< y f >7«^ V , 

«i st?iuiE«$i«3i8^^>icaisartLT. m zm»mm^ i X ^ V f y 7n^o)P,m 
[ 5*: Jii 9 ] 

«il5t««^fE*A*yK*-«lStff«iiE«5Jl«l&7'f>lcMiiarftT, <feJ««fSliE!iS3 7 
'fyf>7«^<Z)»aSlC»«i!irft;fe=^=rA5/^?t^'4lcSt'C>:ti»«S>:t?il5KJMl 
8 A 

[ ai « js 2 0 ] 

«)ie«5A«iS7^>ttfiiESSi :SiDicE?fjrtiicvt!ft«i>:t?a5KJMi sciett© 

[ Si « Jl 2 1 ] 

fileSSl ftl)U!»2X'ryf>7«^ttN^^7-<Z)?IIBt^7>=/X^-7^J)V, «ilE« 
3;iZ>fS!4X>fyf>7«^ttP^''('7-©»)ih7>5/*X^'-7if)?C^titf19>:tia 

2 0 CiEtt(4)*a«lf fg*A ? 
C a >K JS 2 2 ] 

X'ryf>7«^<6)«3SlC3i)iarilT, tiii^i ] nif)>AMO)^- h ^^tCB^b -z t y 

/;j7?-fl,Tfiies54x^yf>7*^tififttz«jjitai:^r^a55z^yf>7*^ 

tr^icS€^c->;t»«!>:t?a>t:JM20lciE«!<i)#1««^f!*A4f;i.. 
[ s« 5^ la 2 3 ] 

mtii^bX'i y fy^n^^ti? ^ ^ya)nm\~yyyx^--fh-iv)i-inmYtjm 

>tJa 2 2 IClE«!(Z)*««^fl3feA 
tSi>1!Jl 2 4 ] 

KilE«5*^ft^&7'f>tt«IiESi52^|alcE5yr^LIc>:t!tt1a>^t^a5l^Ja18clB«ci) 

*«l«^5!3t A * )l . 
[ Si Jl 2 5 ] 

lule*«g«^fe*A*yn3;*2li«J±teiltz^d;)<^>*^|s«E7'f>tt^lC:a^«u■7 

, SuiES^piJi^ ^ >ttiilESS2X ^ y f >7*^(5SS 2SlC»iSirtLT. iHES^Plff 
t««t-lc>:t!WSIl>:tiai5KJSl8ClEtt©*i««)?f£*Aw=;i.. 
[ H Jl 2 6 ] 

>i;jMl 8 IClE«!Q#»«n5g*A 

[ Si >t IS 2 7 ] 

- I- y ^ y Y . 3JLl5f^Ci^mtil-Z, y^yiD^^rc&nttDLmmtJzmQT-^ 

y 4 y -7- 3 y L 15 ^ \Z S. ¥i 7 tl P^^^ c) t' 9 ^ )l ^ ^ b . 
-^S (Df 9 H )l-t'Z9^t J lM<D'r- i- y 4 y 0) J V M ±m\Z ill ir - h y 4 

>c■w^&r^l^^7•-h«^(J«1Sci)C^7^2;^ts»•r^2^i(^)^r-h7'f>©?^«T^* 

8 IClEl!Q#««^f!*A )l . 
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C si JM 2 8 ] 

[ 56 <9 S i8B « s)i Bi ] 
[ 0 0 0 1 ] 

[ 0 0 0 2] 

)t^3?)oT. C a ffl U TliJSa^^FxHt (Liquid Crystal Display ; LCD)©A 

**«'^^«^^i^lD u T I) ? . u u , 7*7 >s<?)*idicttSi?)^c*ftatffX$= < . lc 

[ 0 0 0 3 ] 

© © ? tr Q Z> >: o t»f*flS« ^56* «^ (Organic LisKt Emitting Device : J.J«.T « OLEDV 11 
t . 
[ 0 0 0 4 ] 

C<9<fe?S0LEDi*itf^t«15i»*^ttffi^^^<9Electro Lun inescence(EL : WKtiDZ 
^lt:ftlb* < 7ed;li;fe(y)lcSilEbJ5.}fiS«/Tvlll(LCD)IUit-^-?ai^b*frRr«g-?af) 

[ 0 0 0 5 ] 

[ 0 0 0 6 ] 

y y( y YT - 9 y 4 y YQSid^^mt 4 V f y 7m(t>nm}' y yyx ^ iQ.s). 
- m» X 4 y f y 7 nm ^• y y X 9 (Q^s)C() \' u - y c mf^t t tL )5. X h - y ^ ^ j\ V ^ 

(cst), -ir- K iifM le X y f > ran K 7 > X ^' (Qb)© K 1/ - > CM ^ m "7 > y- 

XVf^Bci)A4 7 X «]±(Vdd)C»iSifi r ft ;feeftffl ci) UK h 7 > i/"X 5- (QD)iJ5'- M*^^ 

SSSr ti;fe#t«l^f!3t*^(0LED)-?=tljrTn Z . C C "? . fl IE X ^ y T > 7 » 1 h 7 > 
yx5'(Q8)f*^-hlC«^t''tPiDtft^U>;iCJ;oT^->^>tZN^'^7-31if-^> 

=/x5'-?j)';. mmmmmonmh y y yx ^ i(iD)atr- fcmmu^ipiDt tij \z <k 
1 ^ - y :^ 7 t J ? 9 4 y-mm }- y y V X 9 h 1 , 

[ 0 0 0 7 ] 

»rF^IC--r-K«^[CJ;';S(ileX^yf>7»{il-^>=/X^'(Qs)tfr5'->:^>Tft 
, C©^C#T'-^'ffi^*''l5leiEi!)fflc9»)ih7>-yx^'(QD)©^7'-MJ±C^Pa]rft^ 
. CQBfCSulE^r - UStt^iEX h U-ytrAV '$'(Cst)CJ;ij l7U-Al«lJlTtL 
1, C®^ICffllEliltlffl0llMf-^>i/'X5'(QD)©fr>:?;i/D>r?'^>X (Channe I c 
onductance)ttii iSiiSJffl QUI h7>7*X^'(QD)iC^Piortlfe^^-h«J±>;y-XIC5S 
^ A 7 X«ff ICJ; Z . ^UT, IilE*a«JI5E*«^ (0LED)(Z)ffiJ«Ct^ 
t^IlE^X^tiSluieA-fJ X«ff (Vdd)>; iiieJta«ffi«S(VcoM)V ©^iC^Pior fl, 

^^m&nftiBmmmonm^ y y yx ^ m)Y\imi^mi&t ti^^^mw.n%%n^ioiEd) 
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(OLED)t 1 [3 -?ati5»f 14 ffi ie*«mf 5g**T (0LED)i>r5e* t Z J; T C 5 Z , 
[ 0 0 0 8 ] 

SUTflulEffi»ffl<?)»ilh7>^X^(QD)<Z)^7'-f-IC^PA3ttLT*t:-5l3;K98i»ffl<9?* 
ilK=7>->'X^(QD)«i)^7--l- y-;^l£i)'lE(VG8)»f|D|-C5?5^Ttl? ICUTt*IE»ffl 

a bfe»f^T. #e9-G^I/8yiUlB|-«T'-'5'«^C5itUTeB 

[ fg sfl <9 1 m ] 
[ 0 0 0 9 ] 

(?)ifl9ttC7t!;HC:B:lttl?li»ffl<9»l!lf-7>=yX^©!|%ttt*l«bTlK<?)^*tI- 
[0010] 

[i«fitl¥;*t^;fcd;)0¥g] 
[001 1 ] 

1^lalcE5yrft;fea3S[®7'--?7'r>>;iilBSIi:SlSi>:ttfflS«»2:5lslcffi9y^*ife^t 

t^V, «lStll;TtP^ortm-!^ffici)ir - h^8^ICB^UTSI2SlC»«i57tL;feS?P« 
J±t> 55 3I9taUTlii*tI«g2X^vf>7«^^> S5lg;yfIiE!ft1X'fvf>r5f;^ 
0)«3®C»«6mT> 35 2S ^ iS3g»f«a»«S ti;feS!3X -f y f > V - llSt^ 

IS« JI t if « t Z3i5 4X'f yf>^/*^>:tS/C-?Stft?. 
[001 2 ] 

Jit Z ^' > >; > -Jl**frttl«ffiJiiC*«* ? ftT > »a ^ «Jj!t<9llCl&^U Tf! 

itt J nmmnmtn^^ Y . 5ii®tauTfe;ci4ti^aftQy-h<s^cB^uT!e2a 

Z-<yf>7*^V, a5lStaDTep;!nr*l3Ji<,fi©r-l~«^CBSUT!ft2ScaiSs5 
r*l*.S?P«ffts SSat au Tili;b t I !g2X 'f y f > 7*^ V , SS lS#«iaE3S IX ^ 
yf>r*^«?)Sl8®IC»JSt4l,T> «2S>;»3SVtfrtta»SSttlfe5537'ryf>7« 
^ , »lS»fWlE««««^ Y > C«SSr tl, «2SfffIiBSS37 ^ y f > 7«^ci)«a 

sicMiirtiT. giiie«agtabTA;br^mg^icj5§UTi3gtabTSuie*«i 

«^%**^Cffii515jittt{fttZS54X^ y f>7«^>;t§^-?5rtl^. 

[fgBH©ja*] 

[0013] 

Ci7-t2;i.C--i:C?if£ll!tl-ttt^*S?|g|l)ffl(9»lih7>>^X^'IC>i|UT|SI-f*--5'«^IC 

>^UTlil-lJJttJt+m:?ict3c-i;»f-?f3. 
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[0014] 
[0015] 

4ttSiieufe0 3ictpiio7tLi«^«i)jSPtsiB3tifeiy)O)0ii-?;?)^. 

[0016] 

y 7mm-iMnt J *B]mm h J y ^ ii]). mznm ^ y ^ in), ^znm^y 

>=yX^'(T3), iEtl)««g t t ^ «4»il h 7 > 9 (T4)> 355m h 7 > X ^ (T5)> 
a«ffi«J±(YcoH)caiitft;fe#«l«^fgat«^(OLED);S5f Z h U - + t A -> -? (Cst) 

^i^tfeitr37'-'5'7'f>CH**lfe««!lCKlttlZ.C<4)itlcKilE«5i«*&7^> 

(Vdd)ttt ^jyry ^ > 7 X x XMoW)-? « r tl Z $-4IIl*;tttfilEEU7'T'>'5'>7 

X T > (Mow)i cfii t ti)t7 z-D ut uikiHd)Si:-^7 ill -m^ms-^M 

miir-^^^y-^mwtJf^\cr-^y^yYf■^^^1D^^\. t^iov. 

[0017] 

c;:-?. -oQlffiC? -G yH*mXnX3t?) mist *t Z * «l« 1^ 5g * ^ ^Tv A # ± "? p/J 

nLmti. file* ljuc/fjis 211 iiK7>->"x^(Ti> T2)*'^t*^ti^a®y- h (CIS 

* > r I 7-<?)»BI H =7 > ^7 ^ > lileSSS t) L «5»ffll f- 7 > 5/7 ^' (T8, T4 

-KM^j»f^piQm3Btic^'-> 4 y t J ? ^ 4 7' ci) mm I- y y y X ^ -7' h J . 

[0018] 

B5lESS1»slh7>->•x^(T1)ttir-^-;0Pigfeci)>r-^-7.^> (Gq)ic»iiia T ti T > y - 

Xi*T'-'?7^>(Dp)lCiiSSttl> UlESftQir-K^-f^ (Gq)t a bT^PAl^tlZ^r- 

II K 7 > -vx ^' (T8)cai:^ 1 1 . 

[0019] 

mmiBzmmi' y yyx ^ (Wtatr- i>j<m (d - h y 4 y (.Q^ Dciissr^iT^ v 

- X (Vref)t t I*?|i«57^>ICii«SrilT, KKM o) tr - I- y 4 y M 

h-u->tabT«ie«4aBih7>5/'x 5- (T4)ic ai :^ t z . 

[ 0 0 2 0 ] 

mmi^znm h y y yT. ^ a^)\iiy - x»mii^ii]mm h y y yx ^ u - y 
iKr^iT - h Y h- u->>:»ftta*«firtLT«iiez h u - y^ r Ay ^ (Cst)jjc^ S4 
9 81 h 7 yj/'x (T4) C4>^r- h ic*«firtLT. mmm}nm\'yyyx^(T])n^^ifi.t 
nir - ^mRtMB^mmi^ y y yx ^ (T4)icM;^jr ? . 

[ 0 0 21] 

WsB^mm h y y y X ^ iJ^^Oiy - x» JK 4 7 X «]±(Vcid)t «*st zfiiEiJiWiK^ 
y yx ^ ai)(D -y cmistt ill . i^u-y-^miiimmK^jx mmadd)-^ n^t) 

tJ. CC-?> «Iie!83»il K 7 > VX 5- (T8)>: «4IIM h 7 > 3' (T4)0!»i^ttra-? 
[ 0 0 2 2 ] 

«ilE!iS5llllh7>5/-X^ (T5)tJ V - X »f 13 IE SS 49 fflt h 7 > X 5' (T4)0) K 1/ - > IC* 
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*(nmm\~ y yyx ^ (T4)t m\} -z xtit njmmK ^ 7 x«)±(vdci)t . k i/ - > t a d 

[ 0 0 2 3 ] 

file X h 1/ - + -f A ~> ■? (cst)tt -M^SiiEasza d b mmm h y y y x ^ ai, ts, 

1^)0)^- h IZP^mmmt til . <ftl«*^fii5 A 7 X«J±(Vdd)c»«6 r - fliEA-<7 
X «S(Vdd)t U Tll^if^-?> 17l/-A<5)Slc£«rtl;feA^7 X «)±(Vdd)t Su 

mmmm\~ y y ^ a^)(D^- \^ rommt J . 

[ 0 0 2 4 ] 

fIlB*l»«^fg*«^(0LED)l3:-Jlflffiie»5llfi K 7 > =/ Z 5' (T5)(9 f^" U - > IC 1 «S 
rftT, tllli;»ffiiE«a«ffi«Ji(VcoM)C»«S t tLT , «iiE38 5a{i I- 7 > ?/*7 (T5)t 

auTA;t)t+ms^> M*u<(*«aicjssuT*taiStt^. 

[ 0 0 2 5 ] 

rZV, 5$ltt ? Elites. U T> *5g9B<?)!8 mJ6fii!)IC J; ? t«S«l?5S3felE»«^ (?) 

[ 0 0 2 6 ] 

05ilC/ia6ttfIlEU;fel2 3(i)»rFt0^«)ICiiiBfltZ;fed;)0Elll]-?^^. JtlC- 05 

tin>xmQy-hy^yK:tr-h^^»ip}attiJt^ci)Wirf-^^n^ii::^mtJp^ihQmm 

ia6f3;afe<5^r-h7^>ICy-l-#^*frtPJllT*l?ii#(?)ft<^t0^fl*llCSiBBt 
[ 0 0 2 7 ] 

u. mu^zmmh y yyx ^ (n)ti ^ - y ^it y t tiimmmmm h y y 9 ao<i> 

T- KCI3:filES5PlJ±7'< >»mS«rtl ^ » 2p « S (Vref );t^ £p JD f I . C © © » 
2p«ff (Vref)ttTlecj) jClc9*#t «S t I C ^ t^M* U I) . 
[ 0 0 2 8 ] 

[V,.te off(Tt)]<V.ef < tVd.ta, ™,n+ Vt U T 3 ) ] " " ' 1 ) 

BulEYjate offCTt)tt381»li f- ^ >5/'X ^ (TI)Qir- t- ;^ 7lff-?if) 'J > 30 IE 

Vdata, .inttT"- -? 7 >(Dp)CePiD^*l It*- «ff©«/J\'II-f «ilBVtKCT3)« 

^znmvyyv-k^ (T3)(?) U ?= l)«ff-?i?) , :t(Ne9ative)<?) I . 

[ 0 0 2 9 ] 

viCcfeoT^ fiiEasiaiii-7>;/"x^(Ti)tt^-> ^^ttiTy-xtii^Ttpiorft 

. WlEXhU-y+tA-^'? (C3t)lC f* 3t * ^tL7i)lE55 3»«K7>->"X^ (13)© 

ir-f-ICttA/fUA.;t,;yf^pjnTtlI;fed;)IC«jle?B3»»h^>-7'X^' (T3)tt 5' - > ^ > r 
tlTS5iE«1»»h7>yx5'(Tl)tMStlT--'5'«J±tfIlE«4»K^7>5/'X^' (T4) 
c?>^r-hcS!«r^. C<5Bt> SilE«4IIBIh^>5/-75'(T4)ca^lZia9:*:ftt5* 
St^UKtefty-l^ y- X«J± [V9S'(T4)]I* TIE<?)^20) J; ? IC 5) Z . 
V9s'(Tn= V9ScTn+ Vthcm • • • 2 ) 

C?C-?> SilE!8 4aii K 7 > -T-Z 5' (T4)ci)!7-- I- y-X«fftt, «ilE!iS4aiiK7>;/' 
X^(T4)Q^r-KlS>:A^7 X «ff (Vdd)<?)* lff-?i?) Ti5«?)^30J;^C5i 

V9S(T4)= V9(T4) Vdd • • • (5t 3 ) 

ffiiESI4MaK7>=yX^'(T4)ct)y-t-ft)±tt - T'--5'«SVS5lE13aRl-7> 
X ^ (T3)>; c7) U f ll«ff(Vth)^<i)*«a-?^ 'J, t\^^%%%mVyyy7.'9 (T8)<?) U ?= 

V9(T4)= Vdata + V th(T3) • • • 4 ) 

mVtmmW^VyyVX*) (T3)>: 55 411 K h ^ > =y X 5- (T4)<?) H - ^^ e G) t 
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UT'(&su;fe^(y)c, mm^mm h y y y X ^ (ts)© u ? uis (vth)«TiE<9^5<i)<t 

?Cfflle5S4llffih7>;/'75'(T4) ct)b?= lHtE(Vth)>: |nl -Tta?) ? . 

V th(T3) = V th(T4) • • • 5 ) 

yyyX 5'(T4)lcatLZ«J«<9:^f tt)^^tmJl«lS^7-- h y-X«ffi[V9s'(T4)] 

V9s' (T4)= Vdata Vdd ■ ■ ■ 6 ) 

Tt I ■^nt^^'r - h V - X«]±[V9s'(74)]tt«iaET'- ■?7-<>(Dp)t3ilJ-7^P*TtL 
IT - lS(Vdata)V ^hi3Q«5ji«J&^ ^>tai;T^PairtlZA'r7 X Iff (Vdd) 9 t 

[ 0 0 3 0 ] 

Z ^ (T4)»f*tiii t Jmnm^tr- \^ y - Zlff [V9s'(T4)](*iiiS7"- 7 > (Dp)t ii 
SbT^PiD^tLlT'-'? «ff (Vdttta)>: ^hSJ-f «5i«jS7 'f>tliSbTepA]^tLiyW 
7 X «J±(Vdd)<5X 3= tlClliit^*';> filB!ft4»ilf-7>-VX^' (T4)© b f l)«ff (Vth) 

[ 0 0 3 1 ] 

i:i,±-?§iBflb;tJ;?fC- mii^mmh yyyx ^ (T3) V S5 49S K 7 > -T-Z ^ (T4)-<9!ff 

e«^[Bi-t;fettSm-?j)Z^i)?'i&^T-?$5gaBi3:*e7t2;i.c-'i;iu!»^z^*«i!g4» 
mh y yyx^ (T4)t?) b ?= I) Iff (vth)t ii« r ? c "i; ic^ y . * e 5 >; ic ^yi: ti 

itftt»f*«?l6ftffl«?)»fBlh7>->'X5'(!i5 4»!lh7>=/X5' (T4) C S5 ^ ) C b T |b| - 
f'-5'«¥lC>SbT|i|-«JAtJjmZJ:?ICt?C'i:*»f-?3=?. 
[ 0 0 3 2 ] 

>M,±-?ttiffit:- !7-t2Jnc3i?ii«ffta«ti;fe.d;)icByci)*?Piff7>f >t:a«r^cv 
tiiiafib;fe«*, mf£b ^L^^WKy 4 y t '-Mmi -z t ^mt J ^ Ylf-?^ J . 
[ 0 0 3 3 ] 

S7tt*f!Wci)«2ll3iS^?JlCJ;7*««^%*iili)«^ti!i^ltI;fed;)(9Elll-?^)'J- 

!»ic*ffie!7t!^nc*i^»^rtiis»iiifftj.x^<i)ir - hy^yc^prnttii^- 

bT?yfflt?*ffii«jife*ii»*^tEimti. 

[00 34] 

«gtjSi<7ti»iM{i h 7>=yx 5'(Ti), ssz?iM 1^ 7>=/x ^'(Te), sssan 1^ 7 > -vx 
^'(T3), mmmm-^timmmi'yyyx^a^). indmm i- y y ^ a^). ttaiffi 

Iff (VcoM (OLED), X h U - + -f A y (Cst)-? « t +1 

ilt^T'-'$'7-<>CH*:ri;fefl«ilcElttLZ.8!iieb;feia3^it«tZi*lcra-«5r 
l*IC?^bT(3:|5|-5EiI#^t1^#bT, ^©SiWtt«»tZ. «ile*5P«ff 
(Vref) afe<4)^r- K 7 ^ >(Gq)t a D 7 A] t ft ? ir- K ^a^-?if) ? . 
[ 0 0 3 5 ] 

»ffit>J-)<.«I<9^7'-|-7^>Cir-h«^*lf^Pi0^ftIUVlCJ;oTlfiESiSl^5f!83« 
II b «5llli K 7 > S/'X 5- (T1. T3. T4, T5)tt ^ - > ;^7tt«t*t}^b> SiiE«2»)i^ 
7 > =/ X (T2)tt ^'-^ ^>rft-7filE3?4»liK^>=/'X^ (T4)0)^r- h C ^ 7 1/ 'X 

spiff (Vref )t^tp in r ti ^ . C Q> i^Qii IE*5)!«ff (Vref)tt Hfe <9^r- h y ^ y 
ipmt ii'i T- h ^ "^-^ ^ J if) \Z 4 7 U )l h I . 
[ 0 0 3 6 ] 

- m^cj)>r-hy4y\z'7'-h^^tfipiD7tiJz:Yrcj:o-zmmm]nmhyy 
yx ^ (i^ - y :^>tftTy-xtabT£PiDrftZT'--5'«fftK-i/->c»»itft 

;fe8uiESS3»li K 7 > S/'X ^' ClS«t I . C <?) i* > «i IE X I- U - ^/^ + -f A -> 5' (Cst)IC « 

^^^^f£«7tLTiJlE3^3llM^-7>5/•x^' (T3)«i)i^- hcttA'fi/'K;i.t»^epjo?-ti7;feiy) 



(10) 



JP 2004 118196 A 2004. 4. 15 



cmm^mmh y y yx ^ (T3)t* ^ - y 4 y t ti-zmmm^nm h ^ y ^ a])-^m 
mt I T - ^ rnKtmummm^- ^ y yx ^ (T4)<<)^r- h cisitt t ? . 

[ 0 0 3 7 ] 

^ y t M.mb ^ < 1 tmmmznm h y yyx ^ in)\-ct^mmsaref)-^mmt i yi» 

-? ^ . 

[ 0 0 3 8 ] 

*llCS(iieUfeS3-?»5MKh^>5/'7^'t*il»U;fe^J-f3^?. 
[ 0 0 8 9 ] 

iigtMfifts»iMfflii-7>vx5'(Ti)> mznmi-yyyT.^m). iummi'yyyx 

««^5g3fe«^(0LED)^5f 7 CCst)-? S t T - ^ © Hit C ? ^2 t 

PPjfU - y-h'fa^te)itl^r-h7^>>;> T - ^ BMtJ f - 9 y ^ y \cm 
tti;fem}!SlcEirtLl.filEU;fe03-i;ft«tIitlCl51-««^5!«IC*ilUT(*[Bl-« 

[ 0 0 4 0 ] 

«431 h 7 > =y Z ^' (TK T3. T4)tt5'-> 7 tt« t *t» U T , flu IS SS 23 Si I- 7 > *r 
X ^ (T2)tt :?r>r*l-7«iiBSS4»ilh7>5/"Z^' (T4)<?)ir- 

Htt{ftr+l 7 SSp«J±(Vref)i?rtpa]^+l Z . CO"*, flu IE 3fc ?|i « ]± (Vref fly le b ^ 
1 ■? 5t 1 1 -? ^) Z , 
[ 0 0 41] 

-13 . JSfe<:)^r - K 7^ >IC'>' - h^s^t^^PAirtlZC VlCd;-DTf]iB!»1»Jih =7> 

?-^i;fe!S3»aih7>=yx^' (T3)ICJS« t I . C <^)af . flulE 7 K 1/ - =r + -f A =y (Cst)C 
ttH«5i^*«taTB(iiESi3»ill-7>5/*X9 (T3)<?)y- I- C 0: A 1/ tp A] r M 

k,i})\cmB9immh y yVX ^ (T3)(* :?r>t^lTfluiE»llllih7>->'X9(Tl) 
tilii*ll-?T"-'5'«Etfl(IlE«4»llh7>VX^' (T4)<?)^7-- I- IC«l«t ? . 
[ 0 0 4 Z ] 

J-Jl±7SiBHU*:J;?C>*5gBB(5!i5 3?|]5fe«!)ICJ;ZV5S4ll!lK7>5/'7^IC3SiBrtlfe 

as53af-7>5/'79t*KUTe*ci7t2;i.c"i:ic!if'Stfrii«i!iS4if«h7>=yx^'(T 

fflQ31f-7>V75'(35 4»KK7>i/-X^ (T4)lC 3 U T[5|-t'-'?^^C>^U 
[ 0 0 4 3 ] 

fluiEU^*5!aB©3l1«l)b8S3IIJ6#J7l*]Sft©t:'i7-t!;i,tliftt?;fedi)IC*r 
J.Hflff<?)i7--K7'f>*lft?ftUiiittLBr«i4«H. tlV. fluiEt^*|gW<?)|5l5ii)U«3 

[ 0 0 4 4 ] 

[ 0 0 4 5 ] 

^ici)e7-t2Jl.t:ft«U« fluiEn<i(9f!7i2>iHC*lM^-?J)Z^r-|~ffi^t«S)ji:c}f«t 
- K 7 > , tStDf «1« II U S5nS i ©^r- ^ 'f XG1. G2, , Gn 1. Gr\)0)VA%fC 
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flleSS h ^ ^ >(G1)C^«t tl ? SDlE«2^&f S55»il h 7 > -y-Z (T2, T5) 0)>T- 

v^>T-v>^%\^is^tJ%&^(o^^->T-v=y Ay (Go)t riiiC:i-«b-z> ine'T^- 

T-V'y'iy (GO) I* fl lent i<?>y-K7'f> (Gn) V (51 ffl 7 tt 1 . 
[ 0 0 4 6 ] 

zo) i^l szt\%t^^->T - 'i >(G0)>: *)«^a<?)i7-- 1^ =7 'T >(Gn)>: t d;)ic 
ajifit3c>:iCJ;';SiiEr§-^^-l~7'r >(G0);t^7 □-x-f>7ttlS-?^ttLlC>;t 
n ie c -? ?= 3 . 
C 0 0 4 7 ] 

[ 0 0 4 8 ] 

. !g4»il h 7 > V-X 5- (T4))<9 U?=l)«St*ffl«t?C->;t§iqBUfe. 
[ 0 0 4 9 ] 

tt7;i/U'\^K9;W77«St>ftPADrftItff> ;^^;e^T^ln^.•5'^2;^C^f'JT^5<l5y^ 
431l-7>->*X^<i)i^-h y-7^c)«j±(V,si{T4))*^^«<S<5#i"?^^n#a(?)C 

^■d;ncE9yrtL3«4iiiK7>=yx^'(?)ir-h y-7^o>ij±(V5s,{To)^'9*tt?g 
sti. «iiEU;fef?-t2;i/SQ^-K y-x«s<i)tn:^v[Bi-i/^yt/<9T'-'?«E*«' 

^5i4»Slh7>VZ5'<i)y-X-?iSU7«fft2)lrfg^tI<4)-?Tffl:C5'i2;HC3y';-7fi 

t^flt I J; ? ICS ? . 
[ 0 0 5 0 ] 

t Z . 

[ 0 0 51] 

0 1Ott*5!B3<9»4IIJ|B^JlCJ;I^«e«l?5!3fe8E»*^t3iBBtI^(y)QElII-?^I 

t E /TV t 3 . 

[ 0 0 5 2 ] 

01 0cmtJ:7IC, *9gBB(Z) 35 4ll5il5ffllC.i; I X y f > 7 
1«)»gt i^^Tt ^ « mif h 7 > ^' (T1)> «2Mli K ^ >=y X (T2)- SS3»ffiK^>->' 
X^'(T3)> eib^S^t t ^ !i4affi h 7 > i/'X (T4). « 53 h ^ > X 5- (T5) , 

(VcoH)CiiSSr ftfe*««^?g3t«^(0LED)iiC/Z V \y - V ^ ^ KV ^'(Cst)-?5! 

- U T ttlo] - 0 t b -7 > ^ ©sttBBttTlffi t- 2 . «5a 

iS K 7 > 5/"Z ^' (T5)<9^r- K(3:]K4Qir-h7'f> (Gq)ic » t ^ T 5i 6 <?) dr - v^%xz 
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[ 0 0 5 3 ] 

mmi-yyvx^az^ii^-y 4ytin,-z. iiiE3B4»li k 7 >y7 (T4)©^r- h ci* 

S2P«S7 ^ >t^ ^attr +1 ? S?P«ff(Vref)i/rtpior+l ? . C (?) it , fi IE S ?|i Iff (Vre 

f )tt fi IE u s; 1-? /Tv t a -? 3?) ? . 

[ 0 0 5 4 ] 

-15. mto)^ - \~ y ^ >(Gq)icy- hM^tr£p3ortiZc'i;cd;oTSylE«1llilh 
^>=yx^'(Ti)K^'-> ^>ta-7y-xtabTT'--?7^> (Dp)t^ 14 ^pic r *i i t* 

- «ff t h" U - > icasfi t ^l;fefi le«3»« h ^ > X ^' (T8)CJ$« t I . 

IE Z h U - -f A V (Cst)lCt3;«?5^^£«? tl TSilE«3»il h ^ > X 5" (TS)©^;'- 

hcttA'ri/'\^i.>b*tpio^+i.^fe4^ciuie«3?iBih7>=yx^' (T3)tt ^--^ ;?r>rftT 

«il5a5l»lif-7>=yX^(T1)tiiSt37'--J'«fftSiiE!i5 4»ilh7>5/'Z^ (T4)(9ir 

- K ica«t ? . 

[ 0 0 5 5 ] 

;/'X^'iCJt^0;W77«fftepa]tZ«5««J&7^>t^7'-h7^>'i:Tff-rzj;?c 
ltS!?UTefiaE3il43fflh^>i/'X^'0!|fttt?l«-?$=I;eit-?5;<>lf^l^lcE5iJ^ft 

[ 0 0 5 6 ] 
[ 0 0 5 7 ] 

01 1IC/TvtJ;?C> *f§W<?)«5mii#JCJ;l*»«l?f!*lilt)*^ttX^yf>7 
«^ti@fit ^ 5S1»«K v>->'7 9(T1)> *2»li f- 7 > y X ^ (T2), »3aill-7>=/ 
X^(T3)> eib^^^ t t I 35 41191 ^ 7 > ^/-Z 5- (T4), 35 5» il h 7 > X (T5) , 5S6» 
1 K 7 ^ (T6), tta«ffi«ff (VcoH)lC»iSSr tlfe#^SS«^5g*«^ (0LED)iJ&^X I- 

U - 5^+ -c A 5/ ^ (Cst)-?« r tLT - r>Ci>M^f 9 <l ll^-^m^l 1 . T- h ^^-^ 

itr-\-yy(yY.r-9^^'^BAtJr-^y^yiomt^p^mM\cmw.t^i. 

[ 0 0 5 8 ] 

01 O^Jt«tlB#, |o|-«E!?5«CJitU TttlBl-01II?f^tiir# L T« ^ <Z) it * 
Bftt?. CC-?> S55?l{i h 7 > X ^ (T5)t*P^ T^QJiil I- 7 > X 5-7 . i^-h 
tt;y>«i«?)5^-H7^'>(Gq1)lcaii»rtlT>;(«l<i)^r-h«^ICI&^lT;J>/^7rtlI 

[ 0 0 5 ?] 

^mm h y y ^ (T6)tt n 5'^7'<9iiM/-7>5/'x^'-?$)';- y-xf*iiiE« 

5»1 h 7 > y X 5- (15)© h-|/->lcaiimT< KU - >tt#«S«^fg*«^(0LED)C 
»«Sr^i. tr- \^ tim^^tr- h y >( >(Gq)cii US ^ ft t a ft © - hft^ciS^UT^ 

> /^f 7 r 3 . 

[ 0 0 6 0 ] 

J.XfiQy-K^'fXGq 1)lCi^-f~^g^»f^PAO^mcVICJ;oTliie35l. 
S!3< 35 4, 15, 16ISSI f- 7 >-7'X ^-dl. T3, T4, T5, 16)13: ^' - > ;^7ttlSt:Sill 
, «j|e 35 2ll» h 7 ^-T-X ^ (T2)tt ^' - > :^>rftT- li IE SI 4» il K 7 > -7" X 9 (T4) © 
r-hCttll^«J±7-<>»i^JS«rtl^ S^«ff (Vref)^^^P^Q ;r tl ^. U<Z)i*(5S^P« 
ff (Vref)ttiile b ^ 1 ? m t ffl U ? ^ I . 
[ 0 0 6 1 ] 

I5feci)^r-i~7'f> (Gq)ic^r- Kft^t^epiD^ftlu'iJCJ^-DTSylESilSilh 
7>'/X^(T1)l3:9-> ?|->rftTy-XtaDTT"-'5'7'f> (Dp)t^ ^i^PJDt^ir 
- -^Iff t K U - > IC3ii6SrtL;fe3S8?l« f- 7 ^T-X ^(T3)C«Httt Z . C ci) it , JO IE X 
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\t )\ A \y '\ h tF ^ 1S^7 Xll X2-mVL%%%m V =J y V 7. *9 *>7^lTi! 
lE!i5llllih7>=yXi'(T1)tli4t3T"--5'«fftSile«4»iil~7>5/'X 5'(T4)<<)er- 

[ 0 0 6 2 ] 

*«^©A*Jii::«fi)i'UTtS5ie«4»Hi-7>->'7^'0!tfftt««-?r?)sit7«<, 

[ 0 0 6 3 ] 

j-!<.±-?i!iB§u;fej;?c> *5EeB^^)jS1^Jl)b»5ll^^^9J-fK-^<?)l^te?•t2;n^:B:«r 

XlJt^VL%\Jkl»'%l%mV^yY7.*9\^'?^7-(i)%%V^yy-k>9-^9.'^\j~l.m^%% 

)*tziai 2o)j;?ic, -o5)Htte?-t2;ncA«;?-*i?!i5i«iiu!i5 4»ilh7>;/'x^ 

[ 0 0 6 4 ] 

, 01 3t3ciilEU;fel21 2lCtpa]rtl?^^©Jl£ff^t§igBt^;fed;)<9Sil-?J)^. 

[ 0 0 6 5 ] 

01 2t4?ltl>:, *5SB|(?)S!eil]!i6^5yiC J; 1 #«l«llfE3feiilJ)«^tt X ^ V f > 7 

«i)igt t ? as m« h 7 > =y X ^' (T2i)« sszsii k ^ > =/z ^' (T22). ^znmv^yYj. 

5'(T23), li»««6fri 3i4aK f- ^ >->'7 5'(T24)> 1 53 1 K ^ > 7 ■? (T25) . 
%n%%%lr (OLED)il^ 7 hU-^+rAV-? (Cst)"? sr+lT--:)(9$ffl:C7{2;i.tr^ 

tl^miS CEi r tl I . CC-?, fil5«1« I) U «4aJi K 7 > -7'7 ^' (T21- T22- T23, T2 
4)§'^tt^^»fflth7>5/'7^<<)ir-|-icu$=li«J±J;';i&l)U^yi.«<)^r-|~#^if£pa3 
t^z^. >9-y tyti^*}Ai'<^%^v^yv-k^-t^'). ffiiE«5aifflli-7>;/'7 

:^>tIN^^'7-©MiIf-7>=y7^'7af)?. 

[ 0 0 6 6 ] 

tl;fe^7--h-^^-?^^o SuiElSmif h 7>V7 ^'(T21)t^P'$' ^7-c<)Mffi h 7 

>7'7^'-?5)Z^(y)ICille^r-^^^'>tJSKtZ^^-h^t^tfr77T^7'A'f-fJ)Iit 

icttfiiey - K ^ ^ >*»f^Mgtttt«ti«^u TUT, ffiieer - v^'^tfj o t ^ 7*d-t 

letter - h«^t)i||)Jt!icM;^tzr-KK^^A-(0mttr)ic-«(i)>&«£8§t?-ii Id 
[ 0 0 6 7 ] 

>; C J; ^ Tfi IE « 1;S3^ SS 3« I) U SS5II3I 7 > 7 ^' (T21> T23. T24, T25)tt ^ - > :f 

yaxm^mm. mm^zmmh y y ^ inz)ti ^ - y 4 y t n-zmti^amm y y 

yX^(TH)a)tr-hCt3i^mmEaref)»ipmttl2. cci)i*> «i le * 2p « Jf (Yref )tt 
Tie0^7>:jC8ci)*#t|ilitlcSi£t?C>:i^MtUl). 
[ 0 0 6 8 ] 

Vref< V,,te off(TEI) " " " 7 ) 

cc-?, «iiev,ate off(T2i)»«Jiessi»i« 7 >;/"7 ^'(T2i) ci)^r- f- ^ 7 «ff t^ 
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[ 0 0 6 9 ] 

Vref< [Vd.ta, «,n + Vt K { T E 3 ) ] ' " ' 8 ) 

CC-?, BulEVdata. BinttSiiET'- 7 >(Dp)CePiDr ^T-- •$'«ECi)«/J\-(i-?^ 

fflisVtK(T23)i**iiesi8itli-7>;/'x5' (tzs)*?) u?fu*j±-?^z. 

C 0 0 7 0 ] 

oT, filB!Sl»ffllh7>V7^(T21)tt^'-> ;^>ttlTy-7taDT^Pior:flZT' 

- «BE t U - > C»Sfi t ^l;fefil^S? saS h 7 > i/'X 9 (T23)Cfl!^ft t I . C © > 15 
le X K 1/ - =y + r A V (Cst)Ct3;*^^ tLT«iie«3»il K ^ > i/'X (T23)Qy 

- hCSA-f U'\;i.t^«PJDT:flI;fed;)CBuleSS3»{if-^>5/"X^' (T23)tt ^' - > ^ > t 
tl-7filE5Sl»ffih7>->'Z^'(T21)tiiiSt2T"-'5'«St«[iE!S4»lK7>-7X^'CT2 
4)<Z)^r- h ICflEiH t 3 . C<9i*, «lESS4»il h 7 > i/'X (T24)lC5tftI ?= 7 t 
^%fl%%1^^>r-\' V - X«j±[V9s'{T24)]ttTiE<4)^9© J; 7 IC « Z . 

[ 0 0 7 1 ] 

V9S' (TM)= V9S(T24) + VtK(TM) ' " " ( ^ "? ) 

CU-?> filE«4»H f- ^ > 5/"7 5- (T24)Q^r- h V - X « i± tt fi IS 1 4» « h 7 > 7 
^' (T24)©y- h «E ^ A ^ 7 X IJKYdd)© * I#HTlE0TClO0d;?IUftZ. 
[ 0 0 7 Z ] 

V9S(T24)= V9(T24) Vdd • • • (^10) 

CC"?. SilESI4aill-=7>=/Xi' (T24)C4)!7*- m±tt«Ile7'-'?«ffVlule!l3»« 
Vyyyx^ (123)© b r (Vth)V ia<i)M«ff-?^ ?»'iTiE<5Sl1<i)J:-?IC«?. 

V9(T24)= Vdata + V th(T23) • ' • (^11) 

tk.. miiminmhyyyx^ {nz)Y^mm h ^ > =/x ^ (T24) v <D'^f^\sin--^h 
J v^sufe;fe<y)ic« «iie3!3iiMf-7>;/"x^'(T23)<9U 5p I) Iff (vth)tt Tie 0^ 120 

J:"?IClCliE!S4»liKv>VX 5'(T24) 9 1.?= l)«ff(Vth)V [51 - "? 5) Z . 

Y th(T23) = V th(T24) • • ■ i^n) 

Ufe^^oT. Siie U ;fe^10« II U ^12tSlCfiiE U fe^9tll&f!iat ? >: > TiEtZ 
13<9 J; ? C « I . 
V9S' {T24)= Vdata Vdd • • • (S;i3) 

IE U ;fe^18ClE«!U fe<fc ? C, SuieaS4?lil 7 > =y X ^' (T24)C5«tL I ISfc©* r 

tj*£t7?is«)5i7--K y - x«E[V9s'(T24)]i*«iiEf'- 7 ^' >(Dp)tau TtP* 

t ? IuIEt-- -5' Iff (Vdata) ^ Jt- 85 (9131 « IS 7 '1'>tflbT^PiDrtLZyW7X«ff( 
Vdd)© t*ff-?iP) lCVt5ti8tZCV;tff-?$=3. 
[ 0 0 7 3 ] 

'[n)1ffi\3 J^^m^iT - h V - X «ff [V9s' (T2 4)]l3c«ileT'- ■?7'f>(Dp)tiSftUT 
^PiB^ft^T'--?' Iff (Vdata)>; ?ha3?lJAittlS=7 >r>tliftUTePi0^tl?A'f7X« 
ff (Vdd)0X ?=tQJfCl««^#V, ^ie55 4lllil-7>;/'Xi' CT24)© U ?= I) Iff (Vth)>: 

[ 0 0 7 4 ] 

J-J«.±7it?BU;feJ:?C,*fgBHtt#f7t!>il.rVC!»ttt^f|l«I!ft4»jiH7>VX5'( 

T4)(?) b 9= I) Iff (vth)t ?i« t zcvcj;'^ «-e9i2;i.cvic?rs:i)!fftt**^l5JZiE» 

ffl(9Mlif-7>-yx5'(14»Mh^>5/'X^ (T24)Cig b TfSl-T'-'?#^ICJ^b 

f y 7 m(Dnm\- ^ y yj. ^ iT\)^^\3 1 ^ xijf - ^"^^ ^At imm^znm 

h ^ > -yx ^' (TS)^ I1IE13S1 h 7 > =/X 5' (T8)>; fl|g«$l ^ > (Vdd)C»SS 7 tl 

IKl!)ffl05tilh7>=yX^'-?i?)ZffliE«4»ilh^>i/'X^' (T4)(9!ft«;yr[Bl - t ^ tt !i 

z c V t V t J . 

[ 0 0 7 5 ] 
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s 8i I icon)* rat 71? y V y □ XPoly si I icon)* ft tL T , mm M Y b 1 V >J 3 

^bal(8iNX)« ;/ y □ ^K^bSKSiOz), «^b7 $ z (Ai2 03 )> •5' > -? ;u ^ + >f h- (Ta 

Yl-^ti7 Jl^ZO Lik\). ?nA(Cr), t U 7" f* >(Mo)^f (?) 4 S « * t» S Jfr - Jfi flS IC 
rail 14 III. C 41 §5* C<J: Z SI mi (Deposition Apparatus) t 5i 4o 17 > 7 

A y 5' > 7 (sputterin9)lll , -lb ^ S ffl IS * (Chemi cal vapor deposition : CVOHi 
S>^tftfflb-?5)t'!lU;fe«tn:ijy777< (Litho9raphy):Blll5t ffiS U T«^<9=&5«f 

[ 0 0 7 6 ] 

y - 7«ffittSuiE¥3f ftlicM^ifft epiot z , file y - 7 «tii*«i 

i5*«^*ltai)T'li^«fft«ilEHl/->Wttlc3S(illtIf®-?3^'K«ilE^r-H«ffi 

(S«IlEy-7«ffi-?fiieh" l/->«ffiiC*5A<3)^jttlt7^ yf>7tI^S-?^Z. 
[ 0 0 7 7 ] 

T. 7 7t ^7"Y h y 975' ^7-©*««^%*^5llliQ;fe4;)ti)7^ y f>7"5*V 
bTJ^fflrtll. C£9J;?^U77t ^7-7 h U y 97ft^«^?§*?^/T^KII3:^iU>'lb37 
K $ /^ (CdSe) « 7K * ^b ? II 7 =E 7 7 7 5/ U □ >(a 8 i : H) « tK U 7 U 7 5- ;^ 7 ^ > 
5/ 'J □ XPoly crystal linesilicon : poly8i)tfr¥*tt;lVbT«t)tLfeliaiK7>->' 

[ 0 0 7 8 ] 

c©«fe?fc« ^in^s^ I- y y y X ^ CD ^ ^ a Y b -7 ^ ti ill ^ 0) J X 7 )i 7 7 7. 
y >j 3yt3izm»mMi^^') . '6)i-?5Qarmc>;tf-??=z;t(y)c, eiicy-^-tiyi/ 

(8olarcell)0j:75>;iia«^C!)S^^^C«:dftTl)^. 7t;i.777 5/yD>t 

irab;fe«^<9S^t^lSf3;«XSSJff 350t; SS<Z)1&a5QS7 7xZ.?lJ*Cff«t)ftZ 
CV£*-?rZfe(y)ICSi!f^i«ffl!^y?^I. bJ^b, ?lf»Cfile7t>iL'777>'DD>W-?<i) 
i&l)«^«»Stt»ilh7>-7'7^<?)7>ryf>7<?)»l^!|fttlC«6Sci)5H>:bTl^fflb 
> K 7 > -7-7 ? t ISU«Pt Z eftiia*^ (Drive circuitry)V?l{« h 7 

>7'75'<Z)M^tjib<tl5imt^^?. UftlCSbT. 7l?'JyUD>t¥»#l>;bT 
«fflbfeaffltt'=7>-7'7^l3:7i77^-r7'Yhyy!77t«e«^5g3t^im^llC3i^7'ihZ 

[ 0 0 7 9 ] 

«iiE7Ky=7';^>"?s^JtTtii?igiK^>y'75'(*Sfbii5iQSg®iif;z.^-?j)i;Sf. -h: 

')C7C'T^7'Yh';y97*<t«^?gat?^/Tv^i(^Q7^yf>7"«^>;bT7tJb7 
7 7 7 'J □ > J; 'J -01^ e a I) iS^^S t ^ b T II Z . liJA < ^t3ll Z 7 f 7 7 7 

»ll-^7 7'75'IUA*$b7 3tU7UD>(9«e:X?=L)SRfttB,l)l^ja]S^tl)St*b 
TUZC>:?i!f)3.«Ileb;fe«SB«^ft)Sl3:»i«l~7>7'75'Ci)7'fyf>73SSt;^ 
£b« 7 € ;i/ 7 7 7 5/ □ > J; IXl00iS3i I) . 
[ 0 0 8 0 ] 

U0J;?«*tt«iiE7lty7'JD>*»'l)^ll ^ ^5 166^111 (Grain)-? ftElCT II 7 > ffi IE 7 f 
J1. 777 7UD>J;Utt5[!ft-g»f'>^Sl)>;i)?#. ICfiatZ, b^t/f^T> Tj^'J^U^XJ 

xia77y->t*-rz»?tfitt;#t««^fg^t^/Tv^i(Z)^d/)(Z)7^yf>7«it-?5J< 
. ^gtt0K<^)-■($^t^^Rrsg5«^>;bT)i^§r^lI. 

[ 0 0 8 1 ] 

iilEb;fe7l^U7'J□>t«fiS^b•r^:5^>;bTttift)l-?7t;^ 777 7y□>tiB^^b 

t Z8PC(Solid Phase crystal I izat ion) :5 5S . 7t;i.777 7'JD>±IC^lt^lbT 
mt AD:^ 1 C 'i:"?JiS^b'r IHIC(Metal induced crystal lizat ion) :^ > U - - t ffi ffll 
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UTii^^tt^X+^YL'-r-7z--'KExci flier I aser annea \ in9)l5 Y » J . 
[ 0 0 8 Z ] 

SilE U -t*-(laser)t«ffl t ?:d«tt€aiasaaz^qi«g-?'i6«ts<4)^r7Xife®ttt 
ffi? I ;fe(y) ffl-?«?l?i!f) ? . n<c. JL^y Y -1^-7 Z- )113^^ I 

[ 0 0 8 3 ] 

«iiEu;feu--?*-t^yfflUT7t;i/77X^>r7-<?)?t«t~7>v*x9tiSia^tUT7i?'j 

->UD>'?^'7-<9»ilt-7>-VX^'^UT3fBtH?JtEliIt*aRUT«ilft(CSiEitI. 
[ 0 0 8 4 ] 

!tflC> ra- o?¥ lI±-?iiiE«8»BI h 7 > =rZ ^' (T3)^ »4?lfll K 7 > 
^ (T4) tr^Biet I It, l/-f-X + l'>t?'JflibT7t;i.77X^'>r7-<9»llh7>5/'X 

^'t«ss^bt-ttT7i'vi;v';D>5'^7*icif5t?o)icJi6«»3t:S3*tsiiBH-rzfed;)Q)Ei 

[ 0 0 8 5 ] 

01 4t4F^lt^>;, :!7■^7S^S0|5l-<^)^Il±(^7^;^7775''r7•o)SulE?g3»i^ 

h ^ > 7 ^? (T3)>; «B4SBI h ^ > ^' (T4)^ t S- ^ r#5? t I . C©*, filE»3;j5fl 

4itffii K 7 > V* X ^ (T3, T4)Qy- h 7 Y >5^Si;:5(S]tt?y5:ii cT^fi-?^ y , 7 9 t t* 

l9±S!cr#5K^tllfflae!8 3>(JC#!ft4lllih7>5/"X^(T3, T4)9^ftTftci)y-XV K 
l/-><i)E9iJtfile^r - K^'f >ff^S)i;:5lB|. t«t)trl/--?*-X+t>:Slfil (Laser Scan 
Direction)>:ai«:5lRllC?f?S)i't ? . ^©Ilifi*, flu IE 7 t 7 7 X ^ ^ 7- © » » h 7 > 

z^t, ^-■!^-tlDT«Sii^bbTa^|J->'J□>■5'^7•©»«^-7>5/•z5'lclEr#tI 

c V r ^ , 
[ 0 0 8 6 ] 

-15 , 014t#ltZV. ^r77ll«©[Dl-0Yl±C7f;i/7775''f7-C!?file« 
3^SI f- ^ Z ^' (T3)>; S54»K h 7 > ^7 ^ (T4)t S- ^ r#5)?t I . U © # . ]?u IE 5S 8il 
^!«4»iil^^>i/'X^(T3, T4)©^r-h7'f>J^53r^fS)ttff«©«^g)|®±IC[Bl-CEi 
rtL, 15 le « 8>!l 6f 3iS4»ffll h 7 > X 5' (T3> T4)® ^ fl,-Ytl<i) V - 7 >^ K 1/ - > © E 9y t 

. ^QiSI*, ii 7 i 11^ 7 7 X 9 y( 7- o> mm \- y y y X ^ t . U-t«-tlbT«SSibb 
Tail; 5'UD>'^'f7*©»ilh7>;/"X5'C$Bt?C>:tfr-?5=^. 
[ 0 0 8 7 ] 

itT- file Y z 7 t a D Tfiies«± icffmTft I f - A <9r^«t z . j^dt, ^ 
^«ilE^-f-c-AtabT«^8E7^E;^77X^'f7•c^)»ilh7>5/•x^'tisa^bbT 

[ 0 0 8 8 ] 

01 6l3;KilEb;fe03(l)*1t«^fg3fe8eft«^0¥(i0tSiB§tZ^4;)©0ffl-?^'j> 

01 1 Jkz/m ^ 8KfiiEi;fe0i Q a)k k' BB' iStcj^j^mmn^^^jT^mwtti 

TtL©»rlll0-?^ ^ . CC-?. 0S?f ^10tt;&"7 7 , 531, ^ 7 7 ^ 7 (i) J:y ^mmmm. 
, 20tt Sii deblocking layer), 30tt y - f- « ilt ffll . 40(3: 11^ iSe Jt IS ( Inter Layer Diele 
ctric, ILD), 50(3: A y V -X - V 3 > (Passivation I ayer ))8I f J) ? . 
[ 0 0 8 9 ] 

01 6«Ub1 8t#lt^V, ^%m\CJ:l^mmn%%^mmW.t3:1tfyXt^Wi)0± 
€ ~y U □>lf^b?»t7*=77:'Yjb^RfflSt<(pl asflia enhanced chefli i ca I vapor depos i t i on 
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; PECVD):5^ICd; ') Si BS 2000A o) I? ^ "? ^ « +1 ;fe ffi Dt S 20± IC r# Sit T tl 5ffl © » M h 
7 > =y X ^' (TK T2. T8. T4> T5) HI © X f- U - =y t r A =y ■J' C> ^ b T © E M (Gn 1 
, Gn, DL. Vdd. VEEF)-?«0(;t*l?. C(i)Bt> «if(i20tt7fi'JV'JD>i8tClt5t?fed;) 

ci)^^^S=y'J□>ll(^)jSi!ia^blcm^s$^tli*±■r^fe(y)-?ihI. 

[0070] 

-o<t)|iffl;t:- ^7 t!;K*3Bi:5|DllCff3RttL ? «lJ55f3i2r- h ^ >(Gn 1, Gn) 

dd)c J; 'J s»t :iiT, «2|i«ff 7 ^ y (Vief) tt Sd IE 5S 1 :^ iPi ic It ^ t ff 15 m f 7 

[ 0 0 9 1 ] 

iih7>=rx^'(Ti)t;?i->/^7UTT"-'?7-f> (DL)t 3i [) -zinmr- ^ mKJkz/f%m 

X ^' (T2) V » 5» K h 7 > =y X ^ (T5) t ^ > 7 t ? « iJ t t I . 
[ 0 0 9 2 ] 

t)t. mt&^aztr- h y 4 > (Gn)(3;S& □ 7 A <3) f 7«;HcA«rtlTX-< yf>7« 
^tr^lulE«1»ffilK=7>=yZ^'(T1)t:^>/^7UTSuiET"--?'7'f> (DL)t ii T l-Z) 

^SuiEi!iS2lllh7>=rX^(T2)^«5aiih7>yX^' (T5)t :^>/;^7-ri«S'Jtt^ 
. ffilElJIttie? >(Vdd)ci*7" ^ X7-U --«^9«;*;M;t?15*^^:JS-?-Sic^P 

M h 7 > ->*x ^ (T2)c«*&-r ^ . 

[ 0 0 9 3 ] 

Wl5?iS1lllil-7>5/'X^'(T1)tt«iiESi2y-l-7'f>(Gn)VT'-'?7^' >(DL)Q3^*^ 
tit3ffCEtr4l;fe«17^?T^7"A-5'->110^> 10 15 3! 2^- K^'f> (Gn)» KU^tiX 

TffiiE!8i7C7T ^rA^->iio±tjirT^T< - K«ffiii2^, miir - ^ J 4 >(dl 

)*^i4M«raT^r - K«ffi112<i)-fjo)3!i7!7x -fT-A^-^nOVJJMtZ y-x«tt 
114V. ^UTluie^r-K«ai12<?)«!<iJ<9«177T^7'A^->110V»tttZ!ft1FU 

~ h =7 4 y iQr\)Ymi&t ii-z . mmm}y - zmmttmBf - 9 4 y (DL)v»jfi r ti j 

[ 0 0 9 4 ] 

Sile!i5 2»lll h 7 >'yx (T2)tt!iSZ7 5 T -f r A - > > SS 1 - h 7 -f XGn 1) 
tmMSt+lT«iiE!B27i7x>f7'A^->12G±tlliI^7--Hffi122>;,8usES?P«ff 
7^>(VREF):t^'^MSttlTiilEi7--K««£122-«y(?)!i5 27 7T-f7'A^'->120V}f)it 
tZy-7«ai24>;, i:UT«iiEi^-f-ltt122<9flbflycj>ai27?T^7"A^->120VS 
tttIh-U->«ffi126>;tS€>. 
[ 0 0 9 5 ] 

WIE5!8ltffiK^>5^Z^' (T3)t* 95 17 7x^7'A^'->110>;. fjlEll^-h^-rXG 
n1)<5ff^SK»tlCf^)?!?ra;fe><5';i/7'r>(GM)»^M«t^LT«iiE!«175T^7'A^'->l 
10±tlirTfi<ir-h«ffi132>;,fiiElt?P«ff7-f>(YKEF)»'4MirtiTlilEdr- 
h«ffi132O>-fliJQ!Sl7i7T^7'A^'->110>:8!l!;tiy-Xiai34V, ^UTfilEr 
- K«tt132(7)flt«<Z)!8177T^7*A5'->110>:««!tI U->«ffi136VtSC>. 
[ 0 0 9 6 ] 

^sB^^nm h y y y X ^ (T4)tt « 37 !? x ^ T* a ^' - > 140>; . lu IE >^ •? ;U ^ -< XGh) 
#^M^rftTiilE1375T^7'A^->140±tMrT47<y-h«Sl42>:, ffllES 
^lS7^XVKEF)t^^M»raTffiIiEy-Mffil42Q-tJ©!g379x^7'A-?->14 
0Vatttiy-X«ai144V> ^UTSilEy-f-«ffi1420«!«y<i)«37!7x^7"A^'-> 

^l^Mt ? h" u - >«ffii4ev tst^. 

[ 0 0 9 7 ] 
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n 1)» t T !fi47 5 T >f 7- A ^' - > 140± t Si Z ^- l~ «ffi152 V . «IlEl4»Sih 

7 > ^ X ^ (14)© K l/->«ai4e#ii®S^*lTfIlEir - h«fii15Z<9-«J(i)!iS47!7T 
^ r K >? - y \KQYnM.t J V - 7.%mmY s ^tTfliE^r-K 152© 47 !7 

T ^ 7" A ^ - > 140>; *««^fg**^ (EL)<i)7 / -h-«ffi^»Mt^ h'l^->«ffi158>; 

^-?3f)V, iilESSSii U L 5S5a» 7 > ^' (T3, T4> T5)tt P ^' ^ 7- © » M K 7 > 7 
^ V U TF^St t I C Y tfrM t U I) . 
[ 0 0 9 8 ] 

Klle7hL/-->'+-»'A=y'5' (Cst)ttliie!i5li^- \~ y ^ y (OW^mn Qfi^t A ^ IV y 
^ y . ti^>< $ ^ y iZ^XO lWQm.Wt ^P^W.^'^ISiy 4 y (Vdd)lC J; J^^JT 

r^T. 17L/-ivi^li!(5iaiC7"-'^*fft-$IC!ltJf711:2SfJtt?. 
[ 0 0 9 9 ] 

- :5 > iilE U ^5ffi<Z)lll K =7 > 9 (T1. T2> T8, T4> U)Y \ m(0 7. \- V - y ^ ^ R 
V^iZ^. ^ U T5ffl©ffiili(Gn 1« Gn, DL. Vdd, Vs ef ^ ? ^ f! * * m A 

a H (WALL) ± - ft 1 (hole transfer layer ; HTL) ( El /T^ tl: r ) - 
^ lb 1 (electron transfer layer ; ETL)( 0 r\ tt r ) t )« )X IC ff^E)? U ^ 4^ , ^©±ICKl£ 
Iffi (cathode e lectrode)( S m t* ) t ff^SU t 2C'i:iCJ;oT*««l?fg*«yTvA;?;Ki) 
«ffif!7t2;i/t^S)?tI. 
[0100] 

J-J<.±-?0StbfeJ:^C, *feWlCJ;Ifil5aS8»BI^7>3/'X9>:!iS4ailh7>5/*X^' 
ttr- y 4 y (OWf^lDUY^ <at J . C©J;^IC, iiie«8JiJ>SS4ll 

777i'^7-©llill~7>5/"7^' t «^ U;fe<$- W^QU-t*-7 + -f>^)StaD-7SS 
^^tt^C-JilC^';, ffiiE5l3i5^»4»«F^>->-7^'©!tffttra-*;fettS!miC#Sr 
? C V -? I . 
[0101] 

[01 02] 

j.)*.±7Siwu;fe.^?ic>*feBflic<fci>:#«e«^5e*ijmA;?;i,©nie5t2;nct« 

?-ftIlg»ffl<i)9f«h7>-7'X^©U?=U«fftli«t?C>;iCJ;'>), BM<i)^i^-tS^ 

iit J zYn-^f J . t^iDV. amv} m o mm h y y y X ^ » is^ m t in n n ^ y - 
h y - 7.mEifimEmvimo)nm h y y yx ^ 0) b ^ i)mj±Y t3immtif ^ < ^Btf^ K 

[0103] 

J±t<tll&tl;fe(y)C4>«Jjt«l&7^>t^r-h7'r>Vf^7t?<fc7C^^fi)(:t3c>;icd;'; 
3 y L 15 ^ rcS,m t tl ^ f ^ )l K m 0 D X - 9 t U i t J V Y 1» ■7' ^ 1 . 

[ 0 11 © ss $ « iSi Bi ] 

[01 04] 

[0 1 ] -Mffi«t^«^fg*8g»«^©-'(5'Jt5!tBS-rz^4;)©0ffi-?ihI. 
[02]*fSas©li^JiH?JCJ;^#fiS«W5g*lift3!f^tiKB|-ri;b4;)ci)Eliai-ji^^. 

[i3]ffiiEb;feE!2ic^Pior4iz<i^o)iSr#ta!iastifed;)Q0i7^J)i. 

[04]S)iEL;fe03(i)ftrFt5)iWtZ;fe(y)<i)tt^<<)Mff?E|-?3?)I. 
[05]S5tt«[iEU;fe0 3<?)l&<^tEl^flS)ICs!taBtJ;fe(y)<?)0il7J)I. 
[06]06l3:ffilEU^0 3(i)ft<^tEiattCaK?3n;fe(!;)00iI-fiP)2. 
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[01 2] ^ftmcomenmrn^o ^i^mmn%%mv)fi^j-^^mt J k.oxDmmn'hj 

[01 3]«IlEUfe01 2lCtpaDrtLlffi^(95Sir#t§iaHtl;fedi)<i)0ffl7iM. 

[01 4] ^nmtc j:i9is)kzj'mA»mh y yyx^ 0^&tmt^^t I ^inG>mm-d- 
h J . 

[01 5] t^nmio j:j miikz/^mmh y y ^ a>m^t-Bm-^^mt J k.i})<Dmm-z- 
$) J . 

[01 6] flu le U fe03ti>^««^f!3fe*/Tv|li 10 t iJiBB t ? ;)£.d;)<?)0 l^if) Z . 

[01 7] iiieu;fe0i e<?)AA' iH, BB' tutc ^mmnnit^w^mSi'tii^tic^M 
ffl 0 ? J) I . 

[01 8]illEUfe01 6(5AA' jit, BB* lSllCJ;^tiS«^?!3fe*milt^*lTtl<4)IBr 
ffl 0"? 5) 7 . 

[»^<?)SigH] 

[01 05] 

T1 mmhyyyx^ 
T2 mmhyyyx^ 

T8 » M f- 7 > Z ^' 
T4 » H ^ 7 > -V Z ^' 

T5 nmh y yyx ^ 
16 nmh y y ^ 

GLED *««#f!3t«T 

est X i~ u - + -f A V ^ 
Gq 1 "r- \~ y y( y 

Gq ^7" - K =7 > 
Dp ir- \~y ^ y 

DP+1 i7--h7Y> 

Vdd «JI«*S7'f> 



(ZD JP 2004 1 18196 A 2004. 4. 15 
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